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@ Use of prostaglandin derivatives in the treatment of congestive heart feilure. 
(ct) The present Invention is concerned with the use of a compound of fonnuta (I) 
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wherein Z is -V(CH2)bC02H where b is 1 or 2 and V Is o^en when b is 1 or methylene when b is 2 ; 

X is iiydrogen, cyano, or -C^CH ; and 

the dotted line represents an optional double bond ; 

and physiologically functional derivatives tfiereof. 

in the manufacture of a medicament few the prophylaxis or treatment of congestive heart faflure. 

The medicaments obtained thereby and their use In tiie prophylaxis and treatment of congestive heart 
failure are also within the scope of the invention. 
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The present invention Is concerned with prostaglandins for use in the prophylaxis or treatment of congestive 
heart faiure (CHF). In partrcufar, it relates to the use of the compounds of the invention in the manufacture of 
medicaments for the prophylaxts and treatment of CHF, to medicaments obtained thereby and to the 
prophylaxis and treatment of CHF using such medicaments. 

CHF Is a clinical syndrome characterized by a limitation of exercise tolerance due to dyspnea and/orfatigue 
which can be attributed to an abnormality In cardiac function. Such cardiac dysfunction may be secondary to 
alterations In cardiac filling or caitliovascular transport (or both) and is associated with identifiable changes in 
systolic and diastolic function which can lead to pulmonary hypertension. CHF can be attributed to ^ilure of 
the right side or the left side of the heart, the latter being more common. In 'right-sided CHP, the right ventricle 
is unable to eject sufficient (deoxygenated) blood into the lungs to subsequently provide the body tissues with 
enough oxygen. In left-sided CHP, the left ventiide Is unable to eject sufficient (oxygenated) blood into the 
body to satisfy its oxygen requirements. Both types of CHF can, if untreated, lead to the aformentioned 
symptoms and eariy death. 

U.S. Patent 4,306,075 describes novel benzindene prostaglandins which produce various pharmacological 
responses, such as imbibition of platelet aggregation, reduction of gastric secretion and bronchodllatlon. it is 
Indicated that the compounds have useful application as antl-thromtx>tic agents, anti-ulcer agents and anti-as- 
thwa agents. There is no suggestion or disclosure that they may be used in the prophylaxis and treatment of 
CHF. 

European Patent Specification 0347243 describes a dass of benzindene and non-benzindene prostaglan- 
dins suitable for use in the prophylaxis, treatment and diagnosis of pulmonary hypertensbn and Raynaud's dis- 
ease. We have now Identified a sub-dass of the compounds described in European Patent Specification 
0347243 which have unexpectedly been found to have potent systemic and pulmonary vascular effects which 
render them suitable for use in the prophylaxis or treatment of CHF. The compounds of the invention may be 
used in the treatment of both right- and left-sided CHF when accompanied or unaccompanied by pulmonary 
hypertension. They are expected to be particulariy useful in the treatment of CHF when unaccompanied by pul- 
nrK)nary hypertension. Thus eariy (mild to moderate) or late (severe) left-sided CHF responds favourably to 
treatment with the compounds of the invention prior to the onset of pulmonary hypertension. 

The present invention, therefore, lies in the use of a compound of formula (I) 
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^^{Oj or ^ 1/ 

wherein Z is -V(CH2)bC02H where b is 1 or 2 and V is oxygen when b is 1 or methylene when b Is 2; 

X is hydrogen, cyano, or -C^CH; and 

the dotted line represents an optional double bond; 

and physiologically acceptable base salts, esters and other physiologically functional derivatives thereof, 
ki the manufacture of a medicament for the prophylaxis or treatment of congestive heart faOure. 
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The term "physiologically functional derivative" is used herein to denote a bioprecursor or "pro-drug" which 
may be converted to a compound of formula (I) in vivo, for example, an amide wherein the nitrogen is optionally 
sut>stituted by one or two alkyi groups. 

All references hereinafter to "a compound of formula (1)" Include references to its physiologically acceptable 

5 base salts, esters and other physiologically functional derivatives. 

In animal tests, it has been found that the compounds of formula (l).are potent pulnrtonary vasodilators and 
markedly attenuate the pulmonary vasoconstriction induced by hypoxia. In nomiotenslve and pulmonary hyper- 
tensh^e animals, the acute beneficial haemodynamic effects observed during the administration of a compound 
of formula (1) include substantial reductions In pulmonary vascular resistance, pulmonary arterial pressure, sys- 

10 temic vascular resistance and mean arterial blood pressure and Increases in cardiac output and stroke volume. 
All of these effects are likely to be beneficial in the prophylaxis and treatment of CHF. 

In normotensh^e dogs, it has interestingly been found that administration of an ACEnnhlbitor. a cardiotonic, 
or a diuietic, either simultaneously with or immediately prior to, the administration of a compound of fomnula 
(i) respectively blocks, attenuates and potentiates the increase in Angiotensin II plasma concentration induced 

iS by the compound of fomiula (0 without sign'rficantiy affecting its haemodynamic profile. Pre-treatment with an 
ACE-inhibitor also enhanced tiie cardiovascular effects of the compound of formula (I). However, it Is not con- 
sidered advisable to administer the compound of fonmula (I) wfth a diuretic in the absence of an ACE-inhibitor 
and/or a cardiotonic. Preferred compounds for co-administration with a compound of formula (I) include the 
ACE-inhibitors enalapril, captopril and linsinopril, the cardiotonic digoxin and the diuretics furosemide and 

20 butemenide. 

According to further aspects of the invention, therefore, there are also provided: 

(a) medicaments for the prophylaxis or treatment of CHF comprising a compound of fomnula (1), a phar- 
maceuticaly acceptable carrier and, optionally, one or more other therapeutically active compounds; and 

(b) a method for the prophylaxis or treatment of CHF in a mammal, such as a human, which comprises the 
25 administration of a therapeutically effective amount of a compound of fonnula (I) to said mammal. 

Preferred compounds of formula (I) having particulariy advantageous properties in respect of the 
prophylaxis and treatment of CHF are 

(1 R,2R.3aS,9aSHI2, 3,3a,4,9,9a-hexahydro-2-hydroxy-1 -{(S>3-hydroxyoctyl>-1|^^ 

acid (also known as {1R-{1a(S*),2p,3aa,9aa)l-{(2,3,3a,4,9,9a-hexahydro-2-hydroxy-1-{3-hydroxyoctyl)-1H^ 
30 benzlflinden-5-yl]oxy}acetic acid) having formula (A), 
(52^ 9R)-9-cyano-6a-carbaprostaglandin b (B) and 
(5Z,9R)-9-ethynyl-6a-carbaprostaglandin I2 (C): 
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S5 and physiologically acceptable base salts.esters and other physiologically functional derivatives of any thereof. 

. .^^ Of ftese preferred compounds of formula (I), compound (A) and Its physiologically acceptable base salts, 

^ters and other physioJogically functional deriyates are particulariy prefen-ed, especially compound (A). itself. 

Base salts In accordance with the invention include ammonium salts, alkali metal salts such as those of 
sodium and potassium, alkaline earth metal salts such as those of calcium and magnesium, salts with organk; 
40 bases such as dicyclohexylamine and N-methyl*D-glutamlne, and salts with amino acids such as arginine and 
lysine. 

The amount of a compound of fomtula (I) which is required far the prophylaxis or treatment of CHF will 
depend on a number of factors, in paiticular, the nature and severity of the condition being treated and the pre- 
fem»d nKKjeofadministrationJn general, adallydosefortheprophylaxisortreatmentofcongesti^^ heartfailure 

45 Is in the range 25 |ig to 250 mg, typically from 1 .0 ^g to 0.05 mg, per day per kilogram bodywelght For example, 
an intravenous dose may be In the range 0.5 \ig to 1 .5 mg/kg/day, which may convenientiy be administered as 
an infuston of from 0.5 ng to 1 .0 \xg per kilogram per minute. tnfusk>n fluids suitable for this purpose may contain, 
for example, from 1 0 ng to 10 ^g per millilitre of the active compound. Ampoules for injection may contain, for 
example, from 0.1 to 1 .0 mg and orally admlnistrable unit dose fomiulations, such as tablets or capsules, 

so may contain, for example, from 0.1 to 1 00 mg, typically from 1 to 50 mg. In the case of physiologically acceptable 
salts, the weights indicated above refer to the weight of the ank)n Gf the active compou 

The manufacture of a medicament in accordance with the invention typically involves admixing a compound 
of formula (1) with one or more carriers. The latter must, of course, be acceptable In the sense of being com- 
patible with any other ingredients in the medicament and must not be deleterious to the patient. The earner 

55 may be a solid or a liquid, or both, and is preferably formulated with the active compound as a unit-dose medi- 
cament, for example, a tablet, which may contain from 0.05% to 95% by weight of the active compound. The 
compound of fonmula (t) may be incorporated in the medicaments of the Invention by any of the well known 
techniques of pharmacy which involve admixing the components. 
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Medicaments according to the invention Include those suitable for oral, buccal (e.g. sublingual), parenteral 
(e.g. subcutaneous, intramuscular, intradermal and intravenous), rectal, topical, transdenmal, nasal and pul- 
monary administration, although the most suitable route in any given case will depend on the nature and seyerify 
of the condition being treated. 

5 Medicaments suitable for oral administration may be presented In discrete units adapted for instant or con- 

trolled release, such as capsules, cachets, lozenges, or tablets, each containing a predetannined amount of a 
compound of formula (I); as a powder or granules; as a solution or a suspension In an aqueous or non-aqueous 
liquid; or as an oil-ln-water or water-in-cil emulsion. Such formulations may be prepared by any suitable method 
of pharmacy which includes the step of bringing into association the active compound and a suitable carrier 

10 (which may contain one or more accessory Ingredients). In general, the formulations of the invention are prep- 
ared by uniformly and intimately admixing the compound of fomiula (I) with a liquid or finely divided solid carrier, 
or both, and then, if necessary, shaping the resulting mixture. For example, a tablet may be prepared by corrv- 
pressing or moulding a powder or granules containing the active compound, optionally with one or more acces- 
sory ingredients. Compressed tablets may be prepared by compressing. In a suitable machine, the compound 

IS in a free-flowing fonm, such as a powder or granules optionally nruxed with a binder, lubricant, inert diuent and/or 
surface active/dispersing agent(s). Moulded tablets may be made by moulding, in a suitable machine, the pow^ 
dered compound moistened with an inert liquid binder. 

Medican^ents suitable for buccal (e.g. sub-lingual) administration include lozenges comprising a compound 
of formula (1) in a flavoured base, usually sucrose and acacia or tragacanth; and pastilles comprising the conv 

20 pound in an inert base such as gelatin and glycerin or sucrose and acacia. 

Medicaments suitable for parenteral administration conveniently comprise sterile aqueous preparations of 
a cornpound of fonnriula(l), which preparations are preferably isotonic with the blood of the intended recipient. 
These preparations are preferably administered intravenously, although administration may also be effected 
by means of subcutaneous. Intramuscular, or intradermal injection. Such preparations may conveniently be 

2S prepared by admbcing the compound with water or a suitable buffer, for example, a glycine or citrate buffer, 
and rendering the resulting solution stenle and isotonic with the biood (pH range: 3.5-8.5). injectable prepa- 
rations according to the invention generally contain from 0.1 to 5 mg/ml of active ingredient and may be diluted 
to a concentration of from 0.0001 to 0.05% w/v of active ingredient prior to administration. Parenteral admini- 
stration is typically carried out at a rate of 0.001 ml/min/kg or more. 

30 Medicaments suitable for rectal administration are preferably presented as unit dose suppositories. These 

may be prepared by admixing a compound of formula (I) with one or more conventional solid camers, for 
example, cocoa butter, and tiien shaping the resulting mixture as required. 

Medicaments suitable for topical application to the skin preferably take the fonm of an ointment, cream, 
lotion, paste, gel. spray, aerosol, or oil. Carriers which may be used include vaseline, lanoline, polyethylene 

35 glycols, alcohols, and combinations of two or more thereof. The compound of formula (I) is generally present 
at a concentration of from 0.001 to 1 .0% wTw, for example, from 0.005 to 0.2% w/w. 

MeH!caments.suitabIefontiBnsdenmal.adminisjraUon,mayjake^ 

: solution of a compouncJ of-fomiula (l):a^^^^ may be delivered by passjye diffusion or by electrically-^ssjsted frans-: 
port,forexample. iontophoresis (see/ for example, Pharmaceutical Rese^^^ 

40 For nasal administration, a partide size in the range 1 0 - SOO^im is prefenred to ensure retention in the nasal 

cavity. For pulmonary administration via the mouth, the particle size of the powder or droplets is ^pically In the 
range 0.5 - lOpm, preferably 1 - 5(im, to ensure delivery into the bronchial tree. 

Metered dose Inhalers are pressurised aerosol dispensers, typically containing a suspension or solution 
formulation of the active ingredient in a liquefied propellent During use. these devices discharge the formulation 

45 through a valve adapted to deliver a metered volume, typically from 1 0 to 1 50^1, to produce a fine particle spray 
containing the active compound. Suitable propellents Include certain chlorofluorocarbon compounds, for 
example, dichlorodifluoromethane, trichlorofluorome thane, dichlorotetrafluoroethane and mixtures thereof. 
The formulation may additionally contain one or more co-solvents, for example, ethanol, spreading agents, such 
assurfoctants, for example, oleic acid, sorbitan trioleate, or Exosurf Neonatal, antioxidants and suitable flavour- 
so Ing agents. 

Exosurf Neonatal Is a protein-free synthetic lung surfactant consisting of an aqueous suspension of col- 
fosceril palmitate(dipalmitoylphosphatidylcho]ine), ce^ alcohol, tyloxapol (fomnaldehyde polymer with oxirane 
and 4-(1 ,1 ,3,3-tetramethylbutyl)phenol) and sodium chloride with the pH adjusted to a value of from 5 to 7. 
Nebullsers are commercially avaSable devices which transform solutk>ns or suspensions of tiie active 
S5 ingredient into a therapeutic aerosol mist either by means of acceleration of a compressed gas through a narrow 
venturi orifice, typically air or oxygen, or by means of ultrasonic agitation. Suitable formulations for use in nebul- 
isers consist of the active ingredient in a liquid carrier, the active ingredient comprising up to 40% w/w of the 
fonnulation, but preferably less than 20% w/w. The canrier is typically water or a dilute aqueous alcoholic sol- 

5 
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ution. preferably made isotonic with body fluids by the addition of, for example, sodium chloride. Other suitable 
carriers include surfactants, such as Exosurf Neonatal. Optional additives include preservatives rf the formu- 
lation is not prepared sterile, for example, methyl hydroxybenzoate. antioxidants, flavouring agents, volatile oils, 
buffering agents and spreading agents, such as surfactants, for example, Exosurf Neonatal. 

5 Formulations suitable for administration by Insufflation Include finely comminuted powders which may be 

delivered by means of an insufflator or taken into the nasal cavity in the manner of a snuff. In the insufflator, 
the powder is contained in capsules or cartridges, typically made of gelatin or plastic, which are either pierced 
or opened in situ and the powder delivered by air drawn through the device upon inhalation or by means of a 
manually-operated pump. The powder employed In the insufflator consists either solely of the active ingredient 

10 or of a powder blend comprising the active Ingredient, a suitable powder diluent, such as lactose, and an 
optional spreading agent The active ingredient typically comprises from 0.1 to 100 w/w of the formulation. 

The compounds of the present invention are conveniently prepared by methods which are the same as or 
analogous to those described in the aforementioned U.S. Patent 4,306,075 and European Patent Specification 
0086611. 

IS For a better understanding of the invention, the following Examples are given by way of IDustration. 

EXAMPLES 
Biological tests 

so 

The cardiovascular effects of the compound of formula (A) were examined in both anaesthetised and con- 
scious animals. The results are shown in Tables Mo 4. 
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Table 1 

Hypote nsive effectrs of the compomid of 
formula (A) in anas the tiised aTi|ma1g 



Species 


Dose 


Route 


> BP f haneifk 

(mm Hg) 


n 


Rat 


25vg/kg 


S.C 


29 ±4 


4 


■ 


50yg/kg 


S.C- 


36±3 


4 




lOOyg/kg 


S.C. 


60±5 


5 




0.4 vg/ka/mtn 


i.v- 


31 










35 + 7 


£ 










a 


Rabbit 


0.05 vg/kg/min 


l.v. 


8±3 


3 




0.1 yg/kg/min 


i.V. 


18±6 


3 




0-2 uo/ko/min 


i V. 


28 + 9 


3 




0.4 ua/ko/niin 


i.V. 


48 1 8 


3 




0 S uo/lco/min 


• 


54 + 11 




Cat 


3 yg/kg/min 


i.V. 


22 ± 8 (D) 






10 yg/kg/min . 


i.V. 


36 •••16(0) 


4 




30 yg/kg/min 


i.V. 


74±9(D) 


4 


Dog 


0.32yg/kg 


i.V. 


8±2 


5 




1 vg/kg _ . 


. i.v- 


. .14 1 2 






. : 3-2.yg/kg 


iv! 


36 + 2 


5 




0.1 yg/kg/min 


i.V. 


8 + 4 


3 




0.3 yg/kg/min 


i.V. 

• 


27+12 


3 




1 yg/kg/min 


i.V. 


€2 ±12 


3 



Results are shown as the reduction in mean systemic arterial blood 
pressure or diastolic blood pressure (D), expressed as mean +S.E.M. All 
blood pressure (BP) changes shown are statistically significant (P<0.05). 
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Table 2 
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HaemodynaiDic and elect:rocardi ; nfyY«^ effects 
of intravenou s infusions of the compound of 
formul a (A^ in the anaesthetised dog 



Hemodynamic Parameter 

Mean Blood Pressure 
(mm Hg) 

Total Peripheral Resistance 
(peripheral resistance units) 

Left Ventricular End 
Diastolic Pressure (mm Hg) 

Heart Rate 
(bpm) 

Cardiac Index 
(mt/min/kg) 

LVdP/dt . 
(mmHg/sec) 



Pre-infusion 
value 



136±5 



4.2 ±1.0 



147+12 



1S2±15 



Compound A (ua/ka/min) 



0.1 



0.3 



-8 ±4' 



0.7 ±0.8 0.211.0 



9.0 ± 8.4 



6±18 



26±40 



1.0 



-27 ±12* -62 ±12* 



3.2 ±0.5 -0.2 ± 0,4* -0.7 ±0.6* -1.4 + O.S* 



-0.9 ±1.3 



2.0 ± 6.6 -9.0 ± 2.4 



0.2 ±23 



2339±404 . 101 ±161 -105±113 -648 ±39* 



as 



40 



46 



so 



Electrocardiogram Parameter 

ST-$egment elevation. . 

(mV) 

PR-interval 
(msec) 

QTc-interval 
(msec) 



-0.06 ±0.07 



1 04 ± 2.3 



321 ±7.7 



0±0.G3 - -0.02±'0:0^" 0;0±0;04 



-3.3 ±2.9 -2-3 ±5.0 4.7 ±6.4 



12.7 ±5.2 7.0 ±2,5 -6.012.1 



Data« shown as the change from pre-infusion values for each parameter are the mean 
± S.E.M. Each dose was infused for 1 0 mi nuies. Where there Is a significant change from 
pre-infusion value this is shown as *P<0.05. 
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Table 3 

Hypotensive affects of the compound of formula (A'^ 

in the ' eonsciotis rat or dog 



Species 


Dose 


Route 


BP change 
(mm Hg) 


n 


Rat 


1 ^ mo/If a 






O 




0.5 mg/kg 

■ 


p.o. 


28±7(0) 


6 




1 mg/kg 


p.o. 


10±3 


4 . • 




5 mg/kg 


p.o. 


19±3 


■4^ 


Dog 


0.3yg/kg/min 


i.v. 


13 ±3 (D) 


6 




1 ug/kg/min 


i.v. 


3S ± 6 (D) 


6 




3 ug/kg/min 


i.v. 


45 ± 4 (0) 


6 




0.5 mg/kg 


p.o. 


31 (D) 


6 




1.5 mg/kg . 


* 

p.o. 


53 ± 1 1 


3 



Results are shown as the reduction in mean systemic arterial blood 
pressure or diastolic blood pressure (D), expressed as meari- ± S.E.fWi. All 
blood pressure (BP) dianges shown are statisticaily significant (P<^0.05). - 



EP 0 458 641 A2 



5 



Haemodv namlc and eleetrocardiofft?'" **ffgcts of oral 
^dalntgtratlon of the compound of fonmla (A^ (0 5 m p r ^g) 

In the conscious dof 



to 







Sfliin 


30fflin 


60msA 


90 mm 


I20iiitn 


140 wiin 


H««nodvnamic Paf am*t## 
















Syuoiic Mood Pr«nMrc 


14919 


n3t7* 


12014* 


122 i7» 


136 A 6*. 


124 IS* 


. 147£8* 


OmMoTk Hood Rrtssur« 


'€7±S 


4417* 


54t2« 




5716* 


5S14 


70:6 


H«<rtlla<« 


78±a 


t02 £ IS 


101 i 6 


toot 14 


.•416 


7915 


























901J* 


9St3 


9913 


10613 . 


lOi 14 


OilS-inicniol 
IMmcI 


S2XS 




StlS . 


sstc 


sais 


S317 


S^'6 


<M»ec) 


231*7 




230t« 


236 tic 


244 1 9 


2461 10* 


23S : t3 



15 



20 



25 



0«U,lhDWM» 



kMllM pre. «Mipo»tHnfutionvalucsor«»<h|Mr«meUr.ar* the mean X 16.M. Whcr«thcf<»asigniricantdilf«rcncc fi»- 



In another series of experiments, it was found that separate pretreatment of anaesthetised dogs with 
30 enalapnl (0.3 nng/kg), digoxin (1 00 mg/kg) and f urosemide (1 .0 mgykg) 30-40 minutes prior to intravenous infu- 
sion of the compound of fonmula (A) respectively blocked, attenuated and potentiated the increase in Angioten- 
sin 11 plasma concentration Induced by the latter without significantly affecting its haemodynamic profile. The 
results are shown in Table 5. 



35 



40 



- - Tabie^— 



Plasma Angiotensin II co ncentration 1^ 
anaesthetised dogs 



45 



PreTreatment 
Mean t S.E.M. (pg/ml) 



PostTr«aimtnt 
M«an±S.£.M.(p9/ml) 



Post Tnataent And Conpound A 
Mean±S.E.M.(pg^ml) 



50 



Treatment 

6nalapni 

Otgoxin 

Furosemid* 



8.52 1 1.40 
6.41 1 2.43 
14.04*3 43 
t1.42t 1 64 



7.43*t,80 
17.S 16.72 
14.94 ±7 66 
28.78* 3.35' 



46.461 t4.5l** 
15.8816.19 
24.4513.89 
87,361 10.91 



• p<0.05 from Pr«-Treatm«nt 
P<O.OS from Post Treatment 



In yet another series of experiments, two anaesthetised dogs were given a 20 )ig/kg Intratracheal l>olus 
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dose of the compound of formula (A), one as a solution in 5% ethanol/saiine and the other as a solution In 5% 
ethanol/Exosurf Neonatal. The plasma concentration of the compound of fonmula (A) was monitored for each 
animal and the mean tenminal haff-life determined in each case. The hatf-iife of the Exosurf-treated animal was 
found to be significantly longer than that of the saline-treated animal, ly^ean bioavailability with Exosurf was88% 
and without Exosurf was 46%. 

The haemodynamic effects observed in the animal models are likely to be beneficiai in the prophylaxis and 
treatment of CHF. 

IV!EDICAMENTS 

Instaiit: Release Tablet: 

mg per tablet 
Active Compound 1 
Lactose 79 
Hicrocrystalllne Cellulose 12 

Sodium Starch Qlycollate ' 4 
Povidone BP 3 

Ha^esxum Stea.rate 2^ 

100 

Instant Release Capsule 

mg per tablet 
Active Compound 1 
Kicrocrystalline Cellulose 20 . 

Pregelatlnlsed Starch NF 178 

kagneslum Stearate X 

200 



35 



45 



55 



' ^ Controlled Release Tablet 

rog per tablet 

^ Active Compound 5*0 

Lactose 147.5 

Methocel K4M 87.5 

Povidine K30 BP 7.5 

Kagnesluffi Stearate 2,5 



250.0 



^ Intravenous Solution 



Disodixun citrate solution, O.IM 0.6ml 
O.IN NaOH solution qs to pH 6 

Active Compound 0.5mg 
Water for Injections to 1ml 
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Subcutaneous and Intramuscular SQliit^-TftTi 



10 



15 



20 



Disodium Citrate solution, O.lM 
O.IN NaOH solution 
Active Compound 
Dextrose 

Water for Injections 



to 



Transdermal Solution 



0.5ml 

qs to pH 6.8 

0.25iag 

25mg 

1ml 



O.01-0.2M solution of the active compound in a citrate or bis/tris buffer (pH 6) or ethanol/water. 
Toxicity 

The compound of fomiula (A) was tested by oral and intravenous routes In acute and subchronic tests in 
mice, rates and dogs. These experiments established no effect levels and full reversibiiify was ot}served. Most 
effects were attributable to the known pharmacological activity of the compound of fonmula (A) which has a half- 
life nrieasured in minutes for the species examined. The tests carried out are shown In TaMe 6. 



25 



Table 6 



30 



35 



40 



45 



Toxicity tests 





Group 




Study Type , Species 


Size 




M/F 


Compound A dose Levels 


ORAL POSE ROUTE 






: .A<;ut«Ciinriitten)Toxiaty^--^. Rats - 


10/10 - 


7S;*1 50r300'mg/kg ^ ™. 


J. . - Mice- .-^ 




. 1 50» SOO-'firtg/lcg * - 


t-Moflth Toxicity Study . . . vR»ts 


15/15 


0.4. 1. 10 mg/kg/day - - : - - 


1 •Month Toxicity Study Dogs 


4/4 


0.04. 0.20« 1 .00 mg/kg/day 


INTRAVENOUS DOiSE ROUTE 




Acute (limit test) Toxicity Rats 


10/10 


SO. lOOmg/kg 


Acute (limit test) Toxicity Mica 


10/10 


lOOmg/kg 


2-W««k Continuous Infusion Dogs 


3/3 


0.05*0.10,0.20 micrograms/kg/min 


MISCELLANEOUS 






In vitro test for Hemolysis and bogs. 


NA- 


20 mlcr«)gnim$/mt at 1 : 100 ratio 


Plasma Protein Pfedpitatton Humans 





50 



Claims 

1. Use of a oompound of fonnula (I) 
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(1) 



Oh 



wherein 
•W-is 



or ; II 



wherein Z is -VCCHJbCOaH where b is 1 or 2 and V is oxygen when b is 1 or methylene when b is 2; 

X is hydrogen, cyano. or -feCH; and 

the dotted line represents an optional double bond; 

and physiologically acceptable base salts, esters and other physiologically functional derivatives thereof; 
in the manufacture of a medicament for the prophylaxis or treatment of congestive heart failure. 

2. Use according to ciaim 1, wherein the compound of fonmula (I) is (1R,2R.3aS.9aS)-([2,3,3a,4,9,9a- 
hexahydro-2-hydroxy-1K(§)-3-hydroxyoctyl)-1H;ben2[ginden-5-yI]^^ 

3. Use according to daim 1. wherein the compound of fonmula (I) is (5Z.9R)-9-cyano-6a-carbaprostaglandin 
4. Use according to claim 1 , wherein the comp ound o ffomiula (I) is (5Z,9R)-9-emynyl-6a-ca^^ 

^\^ ' : •r^"'^"*^:^;™;^ . '" "^^^W"" 7'\['^''^'^-\^Z^rZ^^'^^^^^ 

5. A medicament for the prophylaxis or treatment of congestive heart failure which comprises a compound 
of formula (1) as defined In Claim 1 or as named in any of Claims 2 to 4, a pharmaceutically acceptable 
carrier and, optionally, one or more other therapeutically active compounds. 

6. A medicament according to Claim 5 wherein the other therapeutically active compound(s) is/are selected 
from an ACE-inhibitor, a cardiotonic and a diuretic, with the proviso that a diuretic can only be selected 
together with an ACE-lnhibitor and/or a cardiotonic. 

7. A medicament according to Claim 6 wherein the ACE-inhibitor is enalapril, the cardiotonic is digoxin and 
the diuretic is furosemide. 

8. A medicament according to any of Claims 5 to 7 which is in a fonn suitable for oral, fcMJccal, parenteral, 
rectal, topical, transdermal, nasal, or pulmonary administration. 

9. A medicament according to any of Claims 5 to 8 wherein the phamiaceutically acceptable carrier Is or con- 
tains Exosurf Neonatal. 

10. A method of preparing a medicament for the prophylaxis or treatment of congestive heart disease which 
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comprises admixing a compound of formula (I) as defined in Claim 1 or as named in any of Claims 2 to 4 
with a phanmaceutically acceptable canrter and, optionally, one or wore other therapeutically active com- 
pounds. 

A method according to Claim 10 wherein the phamnaceutically acceptable carrier is or contains Exosurf 
Neonatal. 
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